Differential effects of progesterone on COX-2 and Mn-SOD expressions are associated with histone acetylation status of the promoter region in human endometrial stromal cells.
Progesterone differently regulates TNFα-induced gene expression of cyclooxygenase-2 (COX-2) and manganese superoxide dismutase (Mn-SOD) in human endometrial stromal cells (ESC). The present study investigated the mechanisms by which TNFα and progesterone affect the expressions of COX-2 and Mn-SOD in ESC. ESC were incubated with TNFα and progesterone. COX-2 and Mn-SOD mRNA expression was determined by real-time RT-PCR. Nuclear factor (NF)-κB binding to the promoter region or histone acetylation status of the NF-κB response element was analyzed by a chromatin immunoprecipitation assay. TNFα increased COX-2 and Mn-SOD mRNA levels. Progesterone (10(-6) M) suppressed TNFα-induced COX-2 mRNA expression, whereas TNFα-induced Mn-SOD expression was not inhibited by progesterone. The inhibitory effect of progesterone was abolished by knockdown of progesterone receptors by small interfering RNA. Chromatin immunoprecipitation assay revealed that TNFα increased NF-κB binding at both the COX-2 promoter and the Mn-SOD enhancer and that progesterone inhibited only the NF-κB binding at the COX-2 promoter. The histone acetylation level of the NF-κB response element of the Mn-SOD enhancer was lower than that of the COX-2 promoter. However, when histone acetylation was induced by histone deacetylase inhibitors, progesterone inhibited the TNFα-induced NF-κB binding to the Mn-SOD enhancer. TNFα increased COX-2 and Mn-SOD expression via NF-κB activation. Progesterone inhibited COX-2 expression by inhibiting the binding of NF-κB to its response element but did not inhibit TNFα-induced Mn-SOD expression. The gene-specific action of progesterone may be due to the difference in chromatin structure at the NF-κB response elements in the COX-2 promoter and Mn-SOD enhancer.